Active site histidine in pig liver aminolevulic acid dehydratase modified by diethylpyrocarbonate and protected by Zn2+ ions.
1. The effect of diethylpyrocarbonate (DEP) (0.1-0.35 mM) on the purified pig liver amino-levulic acid dehydratase (ALA-D) containing 0.3 g-atoms Zn/subunit, under different pHs (6.0-7.5), temperature (0-18 degrees C) and time (0-60 min) was studied. 2. Three histidyl residues/subunit were modified by DEP (0.2 mM, pH 6.8), but activity was completely lost after the first one had reacted, indicating the presence of one histidine residue essential for ALA-D catalysis. Reactivation by treatment with hydroxylamine (0.7 mM, pH 7.0) confirmed that only histidine and no other nucleophile amino acids were directly involved in DEP inhibition. 3. Zn ions (0.5 mM) and the substrate ALA (5-10 mM) protected against DEP inactivation, protection was dependent on pH. 4. Sn, Se, Hg, Cd, Mn, Co and Pb (0.01-0.1 mM) did not significantly protect ALA-D against inactivation. 5. It is concluded that the substrate and Zn binding sites and the essential histidyl residues are in close proximity in the active center. It is proposed that in the catalytic synthesis of porphobilinogen from ALA, histidine groups have the specific role of transporting protons from the aqueous media to a hydrophobic active site.